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Results: From the concentration dependent Tlp measurement 
we measured the CS and GAG relaxivity (Rl ) Regression analy- 
sis of the data shows a strong correlat ionq~~ =0.97) between 
[CSIIIGAG] and TI relaxation rate. The [CS]/[GAGJ was comput- 
ed by substituting the relaxivity and relaxation rate data in an 
appropriate linear relaxivity equation. There are excellent agree- 
ments between the calculated [CS] from Tl method and the 
actual [CS] phantoms as well as between ca&lage [GAG] meas- 
ured from DMMB assay and that calculated from Tlp-images. 
Conclusions: Proton T1 F! maps can be used to quantify cartilage 
GAG maps in a noninvaswe and nondestructive manner. 
EFFECT OF HYALURONAN ON ANTERIOR CRUCIATE 
LIGAMENT TRANSSECTION INDUCED KNEE ARTHRITIS IN 
RABBIT - ANALYSIS OF JOINT AFFERENT ACTIVIN 
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Aim: Anterior cruciate ligament transsection (ACL-T) is an estab- 
lished method to induce experimental knee arthritis. The present 
study investigated the effects of hyaluronan (HA, Supartz@) on 
the afferent activity from rabbit knee joints treated by ACL-T. 
Methods: ACL-T was carried out on the left stifle joints of 112 
adult male Japanese white rabbits. Starting 1 week after the 
ACL-T, rabbits received intraarticular injection of HA 
(0.25mg/25hlitre/kg, 0.5mg/50hlitre/kg and l.Omg/lOO hlitre/kg) 
or phosphate buffered saline (PBS) once a week for total trial of 5 
weeks. One week after the final injection, the rabbits were decer- 
ebrated and analysis of joint afferents was performed. The left 
hind foot was attached to a continuous passive motion (CPM) 
apparatus which automatically moves the knee joint over a range 
of 10 to 70 with an angular velocity of 32 /s. Afferent activity of 
the medial articular nerve (MAN) was recorded using a bipolar sil- 
ver recording electrodes during rest and during CPM. MAN activ- 
ity was quantified by counting the total number of spikes every 
1.0 second. 
Results and Discussion: Afferent activity of the knee joint was 
significantly increased by ACL-T. Treatment with HA reduced sen- 
sory afferent activity in the knee joints induced by ACL-T in a 
dose-dependent manner. When high-dose HA was used, activi- 
ties during rest and during CPM was 35% and 44% of that in the 
PBS group, respectively. The present study suggested that HA 
may suppress degeneration of articular tissue and/or sensitiza- 
tion of joint receptors. 
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UP-REGULATION OF CHONDROADHERIN AT THE ONSET 
OF ARTICULAR CARTILAGE DEGENERATION IN MOUSE 
MODEL FOR OSTEOARTHRITIS 
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Aim: The aim of this study was to follow the expression of chon- 
droadherin (CHAD) in mouse knee joints in normal and transgenic 
Dell mice during knee joint degeneration and aging. 
Methods: Transgenic Dell mice harbor extra copies of proal type 
I1 collaaen transaene with a short deletion mutation. As a conse- 
quenci, early ogset osteoarthritis develops in their knee joints. It 
is initiated at the age of 3 months by superficial fibrillation, and is 
progressed to an end stage osteoarthritis by the age of 9-15 
months. For this study, knee epiphyses were collected at 6 check 
points between 2 and 15 months of age from Dell mice, and from 
their nontransgenic littermates (controls). Total RNA was extract- 
ed and Northern analysis was used to follow the changes in 
CHAD mRNA levels. lmmunohistochemistry was used to deter- 
mine the protein distribution in normal and osteoarthritic articular 
cartilage. 
Results: CHAD mRNA levets were up-regulated in Dell mice at 
the age of 3 and 4 months, i.e. at the onset of osteoarthritic 
lesions in Dell mice. At 3 months, major immunostainin~ for 
CHAD was seen in the intermediate zone of uncalcified articular 
cartilaae. mainlv in the interterritorial matrix. From 6 months 
onwar& major'staining was seen in the calcified cartilage, with 
higher staining in the territorial than in the interterritorial matrix. 
Similar distribution patterns were seen in calcified cartilage of 
control mice, but at a much lower intensity. 
Conclusions: The results demonstrate up-regulation of CHAD 
mRNA and increased protein deposition in the superficial articu- 
lar cartilage matrix of Dell mice at the onset of cartilage degener- 
ation, and later in the calcified articular cartilage. Earlier function- 
al studies have shown that CHAD binds to collagen and promotes 
chondrocyte attachment on surfaces via a2bl integrin. In Dell 
mice up-regulation of CHAD production may result from attempts 
of chondrocytes to stabilize the extracellular matrix of degenerat- 
ing cartilage. 
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EXTRACELLULAR MATRIX SURVIVAL SIGNALS MEDIATED 
BY CHONDROCYTE ALPHA-5 SUBUNIT CONTAINING INTE- 
GRINS 
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Aim: The aim of the study was to evaluate the role of the extra- 
cellular matrix (ECM) in promoting chondrocyte survival via sig- 
nals through integrin receptors. 
Methods: Chondrocytes were isolated by enzymatic digestion 
from human normal ankle and osteoarthritic knee cartilage. 
Survival was measured using fluorescent labels in monolayer or 
in suspension culture. Quantitative ELlSA was used to demon- 
strate apoptosis. 
Results: Freshly isolated chondrocytes died when plated in 
serum free media on polylysine but showed >90% survival on 
fibronectin (FN). An a5-integrin blocking antibody significantly 
inhibited chondrocyte survival in cells plated on FN. The anti-a5 
antibody also reduced survival of cells cultured in alginate sus- 
pension compared to control antibodies and anti-aV, at, and or2 
integrins. 1x5-antibody treatment resulted in cell death in a dose- 
dependent manner, with 50 mg/ml antibody reducing the survival 
to 11 5% of controls in normal and to 3% of controls in OA chon- 
drocytes. Addition of IGF-1 or 70% FBS partially compensated 
for the a5 inhibition in normal chondrocytes (2.4 and 4.8-fold 
increase in survival). IGF-1 had no effect on OA chondrocytes, 
while 10% FBS promoted survival (2.9 -fold increase). When 
more ECM was present on culture day 7 significantly less cell 
death was detected in both normal and OA chondrocytes with 
a5-antibody treatment compare with day 1 (normal 31.7% of con- 
trol survival, OA 22.3% of controls). Cell death was associated 
with apoptosis. 
$40 
Conclusions: Chondrocyte survival signals are transmitted via 
the ~5131 fibronectin receptor. Integrin survival signals may work 
synergistically with growth factor signals including IGF-1, but 
unlike cells from normal cartilage the cells from OA cartilage 
lacked a survival response to tGF-1, when ~5-integrin was 
blocked. 
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EPIGALLOCATECHTN-3-GALLATE (EGCG) INHTBITS INTER- 
LEUKIN-lb-INDUCED ACTIVATION OF MITOGEN ACTIVAT- 
ED PROTEIN KINASES (p-38MAPK, JNK/SAPK) NUCLEAR 
FACTOR-kB (NF-kB), EXPRESSION OF NITRIC OXIDE SYN- 
THASE, PRODUCTION OF NITRIC OXIDE AND IL-6 IN 
HUMAN OSTEOARTHRITIS CHONDROCYTES 
• Rashmi Singh, 1 Satahuddin Ahmed 2, Timothy T. Kermode 1, 
Charles J. Malemud 1 Roland W. Moskowitz 1, Tariq M. Haqqi 
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Aim: The aim of this study was to assess the effect of green tea 
polyphenol epigaliocatechin-3-gallate (EGCG) on IL-l~-induced 
inflammatory stimuli in human chondrocytes. 
Methods: Human chondrocytes were prepared by enzymatic 
digestion of cartilage samples from OA patients and treated with 
11_-1 ~ and EGCG. Production of NO, PGE2 and tL-6 was assayed 
in culture supernatants and expression of NO synthase (iNOS), 
cyclooxygenase-2 (Cox-2) and MAPKinases was analyzed by 
western blotting and RT-PCR. 
Results: EGCG was non-toxic to human chondrocytes and inhib- 
ited IL-lb-induced expression of iNOS mRNA and protein and 
suppressed the NO production in dose-dependent manner. Our 
results also show that EGCG only weakly suppressed COX-2 
expression but prostaglandin E2 (PGE2) production was not 
affected. In contrast, co-treatment of chondrocytes with EGCG 
resulted in almost complete inhibition of IL-6 production in human 
OA chondrocytes. EGCG also inhibited the activation of NF-kB, 
mitogen activated protein kinase (p38-MAPK) and c-jun N-termi- 
nal kinases / stress activated protein kinases (JNK/SAPK).The 
inhibitory effect was more pronounced on the JNK/SAPK p46 iso- 
form. Similar treatments had no effect on IL-l~-induced phos- 
phorylation of the extracellular-signal related kinase (ERK p44/42) 
in human OA chondrocytes. Total non-phosphorylated levels of 
the kinases were not affected by treatment with IL-1 J3 or EGCG 
indicating that EGCG or IL-I~ did not alter or induce the produc- 
tion of MAPK protein in human OA chondrocytes. 
Conclusion; These results suggest that the green tea polyphenol 
EGCG may be of value in the treatment and of prevention of OA. 
This work was supported in part by National Institute Of Health 
grants AR-44902 and AR-206 18 (NEOMAC). 
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Aim: The aim of this study was to examine preventive ffect of 
MMP inhibitor on articular cartilage degeneration. 
Methods: Anterior cruciate ligament transection models (ACLT) 
of 27 New Zealand White female rabbits were used for this study. 
At 4 weeks after operation, oral administration of 5.0mg/kg, 
10mg/kg of MMP inhibitor (MMI-81, Shionogi Japan) and vehicle 
were started once a day and continued for 5 weeks. Rabbits were 
killed at 9 weeks after operation and their knees were taken out. 
We compared morphological, chemical and histological status of 
the cartilage of each group. 
Results: In histological status, we observed the significant differ- 
ence as followings• In control group (7 rabbits), the cartilage sur- 
faces were almost normal. In vehicle group (7), 5 samples had the 
formation of erosion both femoral and tibial articular cartilage. In 
the high dose group (7), 5 samples showed minimum degenera- 
tion in comparison with the vehicle group. In the low dose group 
(6), the result was almost similar to the high dose group. 
Histological evaluation was performed by Mankin score, and sta- 
tistical significance of intergroup differences was analyzed by 
Mann-Whitney u test In high dose group, total Mankin score was 
significantly lower than vehicle group. 
Conclusion: In this study, we demonstrated that high dose MMI- 
81 suppressed degenerative changes of articular cartilage effec- 
tively. As a new starting point examinations hould be started to 
clarify about the cartilage degeneration mechanism more pre- 
cisely. Among new strategies for the treatment of osteoarthritis, 
including gene therapy, artificial regulation of cytokine produc- 
tions and chondrocyte transplantation, MMP inhibitor might be 
one of the choices. 
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DIFFERENTIAL REGULATION OF SYNDECAN EXPRESSION 
BY INTERLEUKIN-I AND TRANSFORMING GROWTH FAC- 
TOR-b1 IN HUMAN ARTICULAR CHONDROCYTES 
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Aim: The aim of this study was to determine the effect of iL-1 and 
TGF-~, as major cytokines implicated in OA cartilage metabolism, 
on the mRNA levels of syndecans 1, 2 and 4 in cultured human 
articular chondrocytes. 
Methods: Human chondrocytes from the patella of healthy 
donors (postmortem) were cultured in monolayers, at a seeding 
density of 105 cells/cm 2, in 10% FCS-containing medium. 
Primary confluent cultures were treated with IL-I!3 (2, 10, 20 ng/ml) 
during 48 h (Dose-dependency experiment) or 10 ng/ml for 24, 48 
and 72 h (Time-dependency experiment). Similar experiments 
were performed with TGF-~I (0.5, 2, 5 ng/ml) for 48 h and 2 ng/ml 
for 24, 48 and 72 h. Total RNA was extracted and used in semi- 
quantitative RT-PCR to determine the mRNA steady-state levels 
of syndecans 1,2 and 4. 
Results: IL-1 was found to decrease the expression of synde- 
cans 1 and 2, whereas it stimulated that of syndecan 4. This data 
correlates with our previous finding showing that osteoarthritic 
cartilage has similar pattern of syndecan expression, compared 
with normal tissue. TGF-bl had no significant effect on syndecan 
1 and 2 mRNA levels whereas it clearly decreased the amount of 
mRNA for syndecan 4. It has therefore an opposing effect to IL-1 
on syndecan 4 expression. 
Conclusions: It is interesting to note that IL-1 induces an alter- 
ation in the pattern of syndecan expression by chondrocytes. 
This may play a role in the modulation of chondrocyte phenotype 
in OA. Interesting enough is the finding that syndecan 4, which is 
known to be associated with focal adhesions in fibroblastic ells 
and can induce PKC activation, is differentially regulated by IL-1 
and TGF-bl. Chondrocytes start to divide in early OA events, 
forming clusters, and are likely to develop focal adhesions. IL-1- 
induced increase of syndecan 4 may have great importance at 
this stage. 
